o 
o 

<D 

O) 
CM 
CO 



(19) 



J 




(12) 



Europdisches Patentamt 
European Patent Office 
Office europ^en des brevets (n ) EP 0 829 600 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

18.03.1998 Bulietin 1998/12 

(21) Application number: 97202424.4 

(22) Date of filing: 04.08.1 997 



(51) IntCI.^: E05B 65/00, E05C 19/06. 
E05C 3/30 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fi FR GB GR IE IT LI LU MO 
NL PT SE 

Designated Extension States: 
AL LT LV RO SI 

(30) Priority: 16.09.1996 IT Mi96061 2 U 

(71) Applicant: CANDY S.p.A. 
1-20052 Monza (Mllano) (IT) 



(72) Inventor: Fumagalll, Silvano 
20052 Monza m) OT) 

(74) Representative: MIttler, Enrico 
c/o Mittler & C. s.r.l.. 
Vlale Lombardia, 20 
20131 MilanoOT) 



(54) Locking device for a door of a compartment of a household appliance, particularly for the 
freezing compartment door of a refrigerator 

(57) A locking device for a door of a compartment of 
a household appliance, comprising a handle (6) and an 
elastically defbrmable bolt (10) provided with a hook 
(12) suitable for cooperating with a harpoon (5) pro- 
vided on one edge (4) of said compartment (1) to keep 
said door closed, the handle and the bolt being inte- 
grally made of an elastically deformable material. Said 
handle is hinged to said door so as to be orlentable in a 



first angular position in which said hook leans out of one 
edge of the door for engaging with said harpoon and in 
a second angular position in which said hook is with- 
drawn as to the edge of the door for disengaging from 
said harpoon. Said bolt further comprises elastic bias- 
sing means (1 3) that tend to keep the handle in said first 
position. 
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Description 

The present invention relates to a locking device for 
a door of a compartment of a household appliance, par- 
ticularly to a locking device for the freezing compart- 
ment door of a refrigerator. 

In refrigerators having a freezing compartment a 
door is provided for closing said conrpartment. The door 
is provided with a locking device which cooperates with 
an harpoon provided on one edge of the freezing com- 
partment opening, and with an handle placed on the 
front of the door. 

In a known type of device, that can be defined as a 
"pull-type device", the locking device comprises an elas- 
ticaiiy flexible bolt having a hook suitable for engaging 
the harpoon to keep the door locked in a dose position. 
The bolt and the handle are formed as an integral body, 
and the bolt engagement or disengagement with the 
harpoon is exclusively left to the elastic bending ability 
of the bolt hook. 

. A device of this kind presents the disadvantage that 
to close the door it is necessary to exert a certain pres- 
sure on the door itself, in order to guarantee the bolt 
hook bending so as to snap-engaging the harpoon; 
therefore, if the pressure exerted on the door is not 
enough, the door remains unintentionally open, with the 
predictable bad consequencies. 

Another disadvantage of this kind of device consists 
in that it is not able to compensate for the dimensional 
variations caused by the manufacturing tolerances, that 
are inevitably present if one considers that both the 
compartment and the door are typically formed by 
moulded plastic material, and by the thermal expansion 
caused by temperature variations. 

In view of the state of the art described, an object of 
the present invention is to provide a locking device 
which is not affected by said disadvantages. 

According to the present invention, that object is 
achieved by means of a locking device for a door of a 
compartment of a household appliance, comprising a 
handle and an (Blastically deformable bolt with a hook 
suitable for cooperating with a harpoon provided on one 
edge of said compartment to keep said door closed, the 
handle and the bolt being integrally made of an elasti- 
cally deformable material, characterized in that said 
handle is hinged to said door so as to be orientable in a 
first angular position in which said hook leans out of one 
edge of the door for engaging with said harpoon and in 
a second angular position in which said hook is with- 
drawn as to the edge of the door for disengaging from 
said harpoon, and in that said bolt further comprises 
elastic biassing means that tend to keep the handle in 
said first position. 

Thanks to the present invention, a locking device is 
provided which, even if comprising an handle and a bolt 
forming an integral body as in the case of the known 
devices previously described, does not present the dis- 
advantages of said devices: actually, being the handle 
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hinged to the door, the hook provided on the bolt can be 
withdrawn to allow for opening and closing the door, and 
the presence of the elastic biassing means guarantees 
in any case that once the handle is released, this is 

5 automatically brought back in the hook leaning out posi- 
tion, in order to be able to engage with the harpoon pro- 
vided on the edge of the door. 

The features and advantages of the present inven- 
tion will be made apparent by the following detailed 

10 description of an embodiment thereof, described by way 
of non-limiting example in the annexed drawings, 
wherein: 

Rg. 1 shows in perspective view a refrigerator 
15 freezing compartment with a door having a locking 
device according to the invention; 
Rg. 2 shows in top-plan view the door handle of 
Rg.i; 

Rg. 3 is a sectional view, along a horizontal plane 
20 marked with line Ill-Ill of Rg. 2. of the door and 
refrigerator compartment assembly with the door 
dosing the compartment; 

Rg. 4 is similar to Rg..3, but refers to an opening 
position of the door; and 
25 Rg. 5 is an enlarged sectional view of the door and 
compartment assembly, along a horizontal plane 
marked with line V-V in Rg, 2, with the door cloising 
the compartment. 

30 Referring to the drawings, in Rg. 1 a freezing com- 
partment 1 of a refrigerator 2 is shown in perspective 
view, with the respective door 3 in an half-dosed posi- 
tion. The door 3 is hinged on one side thereof to refrig- 
erator 2. A harpoon 5 is fixed by mounted on one edge 
35 4 of the opening of the compartment 1 . 

In front of the door 3. substantially in correspond- 
ence of side opposite to the side hinged to the refriger- 
ator, a handle 6 is mounted on, viewable enlarged scale 
in Fig, 2, formed of moulded plastic material. The han- 
40 die 6 Is hinged to door 3 by two rod pins 7 leaning out 
from the under side of the handle itself, those rod pins 
being fulcrated on respective bearings 8 (viewable in 
Rg. 3-5) extending from a side wall 18 of the door 3 and 
integral therewith; thus, the handle 6 can rotate on ver- 
45 tical axis as to door 3, and therefore it is angularly ori- 
entable as to the door itself. 

As also viewable in Rg. 3-4, the door 3 comprises a 
gasket 9 to guarantee sealing, when closed. 

On the middle part of the front side 1 5 of the handle 
50 6 a bolt 10 is formed integrally with the handle itself and 
obtained by moulding. The boW 10 consists of a portion 
of the handle 6 partially detatched on three sides from 
the remaining part of the handle by two cuts 11 trans- 
versal to the handle rotating axis, and shaped to present 
55 some corrugations, so that said handle portion has in 
transversal section substantially the shape of a serpen- 
tine, with three loops substantially perpendicular to the 
door surface (Fig. 3-4). The bolt is shaped to form, at his 
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end. a longitudinal hook 12 extending for the bolt 10 for 
the entire length thereof and leaning out of the edge of 
door 3 in rest condition, in order to be able to engage 
the harpoon 5. The bolt corrugated shape together with 
the elastic deformation properties of the material of 
which the handle 6 is made of, allow the bolt elastic 
deformation. 

The central portion 13 of the bolt 10 is also 
detatched from the lateral parts 16 and from the hook 
12 of the bolt itself by an "U" cut 14; con-esponding to 
said central part 13 of the bolt 10, the corrugation of the 
material making up the handle 6 is more marked, so that 
the central loop 1 7 extends up to touch the wall 1 8 of the 
door 3, which acts as an abutment (Fig.5); in this way, 
the central part 13 of the bolt 10 acts as an elastic mem- 
ber biassing the handle 6 in a rest position in which the 
handle Is substantially aligned to the front surface of 
door 3. 

During the use, to close door 3 it is necessary to 
grip the handle 6. to rotate it for moving it away from the 
front surface of door 3 so as the hook 12 of the bolt 10 
recedes as much as not to interfere with the harpoon 5, 
to draw the door 3 near to the compartment 1 opening 
edge, then to release the handle 6. which is automati- 
cally brought back in rest position by the elastic force 
exerted by the central portion 13 of the bolt 10; in this 
way, the hook 1 2 engages in abutment with the harpoon 
5. and guarantees the door 3 being kept closed. The 
particular shape of bolt 10, together with the elastic 
properties of the material of which it is made up. guar- 
antee the hook 12 engagement with the harpoon 5 even 
against the push exerted by the gasket 9. 

However it is also possible to close door 3 in a sim- 
pler way. although not entirely con-ect. drawing door 3 
near to the compartment 1 opening edge, and then 
exerting a certain pressure on the door itself substan- 
tially at his end provided with handle 6. without rotating 
the handle itself; in this way, thanks to the bolt 10 partic- 
ular corrugated shape which allows for the elastic defor- 
mation, the hook 12 can bend so as to recede while 
passing in correspondence of the harpoon 5, and then 
extend again so as to engage with the harpoon 5 and 
guarantee the door being closed. 

To open the door, it is necessary to grip and rotate 
the handle 6, overcoming the elastic reaction of the cen- 
tral portion 13 of the bolt 10; in this way. the hook 12 
recedes and disengages rtself from the harpoon 5, and 
it is possible to open the door. 

By way of example only, some data are given 
regarding the handle-bolt integral block dimensioning 
that proved suitable to reach the desired object. The 
characteristic dimensions are shown In Fig.5 with A, A1 , 
B. B1, D. D1. The dimensions value depends on the 
elastic characteristics of the plastic material used to 
form the handle 6. For example, using ABS, with an 
handle thickness D of about 1,5 mm the dimension B 
value can be of about 3 mm (value which is also ideal for 
the moulding operation); the thickness D1 of the mate- 



ria! corresponding to the bolt 10 is preferably equal to 
about a half of thickness D, that is 0,75 mm.; the dimen- 
sion A is about twice as much dimension B. Regarding 
dimensions A1 and B1 . it has been verified that for hav- 

5 ing a good elastic reaction by the hook 12 against the 
harpoon 5. and at the same time enough rotating angle 
of the handle 6, preferably dimension A1 must be about 
twice as much dimension B1. The values just provided 
can vary depending on the used plastic material: for 

10 example, using PVC (which is softer than ABS), dimen- 
sion B can be greater, by example 4 mm. 

Claims 

IS 1. Lx>cking device for a door of a compartment of a 
household appliance, comprising a handle (6) and 
an elastically deformable bolt (10) with a hook (12) 
suitable for cooperating with a harpoon (5) provided 
on one edge (4) of said compartment (1) to keep 

20 said door dosed, the handle and the bolt being inte- 
grally made of an elastically deformable material, 
characterized in that said handle is hinged to said 
door so as to be orientable in a first angular position 
in which said hook leans out of one edge of the door 

25 for engaging with said harpoon and in a second 
angular position in which said hook is withdrawn as 
to the edge of the door for disengaging from said 
harpoon, and in that said bolt further comprises 
elastic biassing means (13) for keeping the handle 

30 in said first position, 

2. IjocWng device according to claim 1, characterized 
in that said bolt (10) is made up of a portion of the 
handle (6) shaped to have a corrugated surface. 

35 

3. lacking device according to claim 2, characterized 
in that said hook (12) comprises a final appendix of 
the handle (6) portion making up the bolt (10). 

40 4. Locking device according to claim 3. characterized 
in that said elastic biassing means (13) are made 
up of a portion of the bolt (10) also having a corru- 
gated surface so as to form a spring, a loop (1 7) of 
said corrugated surface leaning against an abut- 

45 ment wall (1 8) of said door (3). 

5. Locking device according to claim 4, characterized 
in that said bolt portion making up the elastic bias- 
sing means (13) is detatched on three sides from 
so thebort(IO). 
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